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1. INTRODUCTION  

The relatively recent discoveries as well intense 

studies in the field of carbon nanostructures have 

created a multidisciplinary field of investigations 

underlying science of nanomaterials and 

nanotechnology.  

Morphological flexibility, particularly high specific 

surface as well the important and chemical activity 

make from carbon nanostructures, compounds 

extremely attractive for specific applications or for 

nanomaterials with significant improvements in their 

functional properties.  

A large part of this material proved to be compatible 

with anorganic and / or biological systems, could thus 

be considered extremely useful for applications in 

medicine and biology. 

The carbonic materials have several industrial 

applications, therefore, various synthesizing techniques 

of their have appeared, both for diamond, graphite, and 

derivatives of their, as well for new structures: 

fullerenes C60, C70, followed by carbon nanotubes [1] 

and in last years have been discovered and studied the 

carbon nanowalls) [2]. Figure 1 presents allotropic 

forms of carbon [3]. 

Carbon nanotubes (CNTs) discovered in 1991 by 

researcher  Sumio Iijima are defined as unique tubular 

nanostructures characterized by a length - high diameter 
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[4]. Nanotubes are members of structural fullerenes and 

carbon nanotubes and can be: with single wall (SWNT) 

and multi walled (MWNTs). 

 

 
Fig.1 Allotropic forms of carbon: a) Diamond; b) Graphite; 

c) Lonsdaleit; d, e, f) fullerenes C60, C54, namely C70; 

g) amorphous carbon; h) carbon nanotube. 

 

Depending on hexagons orientation of the structure 

of graphene from axle tube, there are different types of 

CNTs [5], the most important being those in form of 

armchairs and zig-zag. The carbon nanotubes have 

unique physical and chemical properties [1]. SWNT can 

be considered a graphite foil, single (sp2 carbon atoms 

bound), rulled as a cylinder with 1-2 µm diameter 

(single molecule).  MWNT consists of coaxial cylinders 

arranged around a central cavity with the distance 

between the layers of approximately 0.34 nm. 

2. RFID TECHNOLOGY IN SUPERMARKETS 

The most important methods developed to produce a 

single and multiwall carbon nanotubes are: electrical 

arc discharge [6], laser ablation [7] and chemical 

vapour deposition (CVD) [8].  

The electrical arc discharge and laser involves the 

condensation of gaseous carbon atoms derived from 

evaporation of solid carbon. In the third process, 

gaseous carbon source (hydrocarbon, CO2) is 

decomposed catalytically with deposit nanotubes on 

various substrates. 

Compared with first two techniques, the 

decomposition in the presence of vapor has the 

advantage of size and structure control of nanotubes 

products. The used techniques generally lead to obtain 

mixtures  

CNTs with variable sizes of diameters and lengths. 

The presence of impurities involves advanced 

purification of CNTs produced. The composites 

properties that  contain CNTs vary significantly 

depending on the type of nanocomposite, nanotube 

diameter and length. 

 

2.1. Arc discharge method 

 
The electrical arc discharge method, initially, was 

used for producing C60 fullerenes, being the most 

common and easiest way to produce SWNT.  

The method principle assumed the use of two 

graphite electrodes located at distance of 1 mm one 

another, an anode and a cathode maintained in a 

chamber under vacuum and inert atmosphere.  

The presence of inert gas favors the deposition rate 

of carbon growth. Initially the electrodes are maintained 

independently, going to be subsequently connected 

through an helium atmosphere and an electric current 

that is applied to obtain a stable arc.  

Carbon, which evaporates from the anode are 

deposited to cathode, where it gradually gather giving 

birth to a solid growth on the outside, but inside 

contains nanotubes and other carbon particles. Figure 2 

presents the schematic diagram of the electrical arc 

discharge method [9]. 

 

 
Fig. 2. Schematic description of the installation to obtained CNTs 

by electrical arc discharge method. 

 

 

2.2. Laser ablation method 

 
The laser ablation method was developed for 

fullerene and CNT production by Smalley’s group [10]. 

First used for fullerene synthesis  and further applied to 

produce CNTs in 1995, especially SWNTs.  

The laser vaporisation apparatus used by Smalley’s 

group is shown in Figure 3 [11]. A pulsed [12], or 

continuous [13] laser is used to vaporise a graphite 

target in an oven at 1200 ºC.  
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The main difference between continuous and pulsed 

lase, is that the pulsed laser demands a much higher 

light intensity (100kW/cm2 compared with 12 kW/cm2). 

The oven is filled with helium or argon gas in order 

to keep the pressure at 500 Torr. The cooling of 

products obtained by vaporization is made by adiabatic 

expansion of the mixture in that area.  

Small carbon species quickly condensed leading to 

the formation of carbon macrostructure. At the same 

time, by attaching the metal atoms in carbon clusters 

takes place  "condensation" of catalyst metal preventing 

formation of structures in the form of closed "cage" 

with sufficient stability (C60, C70, C84, etc.) [14]. 

The catalyst is intended to open the structure of the 

"cage" and lead to the formation of carbon nanotubes. 

SWNT formation implies the existence of these 

precursor structures and terminates when the catalyst 

particles become too large or until the cooling 

conditions are not enough to allow diffusion of carbon 

the / on the surface catalyst particles. „The inhibition” 

of catalyst particles leads to SWNTs upswing.  

This synthesis method is based on the vaporization 

of graphite and future mixing with a metal powerd of 

catalyst. Vaporization in Ar or N atmosphere is 

maintained by a continuous CO2 laser beam with a 

power of 2 kW.  
The powder introduction decreases  significantly of 

thermal conductivity leading to a more effective 

absorption of the laser power. 

 
 

Fig. 3. Schematic description of a laser ablation apparatus. 

 

 

2.3. Chimical vapour deposition 
 

The chemical vapor deposition (CVD) technique can 

be applied both in the absence and presence of a 

substrate; the former being a gas-phase homogeneous 

process where the catalyst is in the gas-phase, the latter 

being a heterogeneous process using a supported 

catalyst [15].  

In the CVD method, CNTs are synthesized by taking 

hydrocarbons(the commonly used sources are methane, 

ethylene,and acetylene) and using an energy source, 

such as electron beam or resistive heating, to impart 

energy to them.  

Figure 4 shows the schematic description of the 

CVD method [11]. These reactive species then diffuse 

down to the substrate, which is heated and coated in a 

catalyst (usually a first-row transition metal such as Ni, 

Fe or Co), where it remains bonded.  

The temperatures for the synthesis of CNTs by CVD 

are generally with in the 650-900 ºC range [16]. 

 
 

Fig. 4. Schematic description of the CVD  
 

3. CONCLUSIONS 

CNTs can be considered the prototype for the 

dimensional quantum connections; can be used in 

microelectronics at manufacture of small sites devices 

(logic gates, junctions, diodes and transistors, 

connections), sensors (force, pressure and chemical 

action because it presents mechanical strength and a 

good chemical stability), molecular motors and 

gyroscopes, nanocontainers in medicine and biology, to 

accumulation and storage of hydrogen or ion batteries 

and accumulators, as selective catalysts for pollutants.   

Because the electrical conductivity and size of 

nanotubes, cantilevere tunneling microscope can be 

built. Because nanotubes emit large current densities at 

low voltage supply can be built for field emission 

source cold cathode for manufacturing FEDs (field 

emision display flat screen displays). 
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